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NewToN – USF and PAN multiplexing
[bookmark: _Ref343596228]Introduction
A new work item on New Training Sequences for GERAN, acronym NewToN, was approved at GERAN#60, see [1].
The work consists of defining new training sequences for both CS and PS services in GERAN with the aim to reduce the cross correlation between TSCs to primarily allow for a more spectral efficient implementation of synchronized GSM networks.
[bookmark: _GoBack]In this paper the potential USF and PAN segregation for PS services by introducing new TSCs is discussed.
[bookmark: _Ref379810354]Background
USF and PAN are today included in a radio block to schedule an uplink opportunity or provide a short status report for the opposite link. USF and PAN scheduling is today decoupled from the receiver of the data, i.e. that the receiver of the data need not be the same as the receiver of the USF/PAN.
A MS is today only required to decode a PAN, or the assigned USF value, for radio blocks where the assigned TSC is used.
Using either a different TSC than the one assigned to, or a different modulation than the one supported by the receiving MS, will introduce a segregation of resources, since the network cannot with full flexibility schedule USFs for the UL without taking the modulation capability / TSC assigned to the receiving MS into account. E.g. a downlink radio block sent using TSC X will only be able to convey downlink payload and a USF value for mobile stations that have been assigned TSC X.
TSC and USF assignment
To completely remove the segregation issue mentioned in Section 2 it is proposed to introduce an optional assignment of a second TSC for the NewToN MS. This would allow the network to have full flexibility in the scheduling of downlink and uplink resources and not introducing an additional segregation level compared with what already exists today.
The number of blocks that a MS would have to process would not be different compared with today but the blind modulation detection would be increased at the MS side since more than one TSC per modulation would need to be considered.
The current situation with blind modulation detection in GERAN, as well as potential additions for NewToN, is listed in Table 1.
[bookmark: _Ref379811658]Table 1. Number of modulations/states that need to be considered in the detection.
	MS
	Different states to detect

	GPRS
	1

	EGPRS
	2

	EGPRS2-A
	4

	EGPRS2-B
	7

	EGPRS, NewToN
	2+2

	EGPRS2-A, NewToN
	4+4



It can be seen that NewToN increases the blind modulation detection effort to an extent similar to the current EGPRS2-B performance (in worst case), which has already proven feasible.
Blind modulation detection is estimated as comprising a small portion of the receiver complexity. Taking the demodulation and decoding into account it has recently been estimated to around 4 %, see [2].
Based on the discussion above, the following WA is proposed:
WA: To avoid any resource segregation, NewToN shall allow for an optional assignment of a second TSC (DL TBF) to the MS.
Conclusion
To avoid any resource segregation with the introduction of NewToN a new WA is proposed:
WA: To avoid any resource segregation, NewToN shall allow for an optional assignment of a second TSC (DL TBF) to the MS.
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